Fisheries are entirely a people driven industry and have been growing at an impressive rate. Innovations in fisheries sector are happening continuously that lead to the creation of novel solutions to both common and uncommon problems faced by fishers.
Introduction
Fisheries provide employment to a large section of economically backwards people. It contributes to the food security of the country by providing a cheap source of highly nutritious food. As far as India is concerned, fisheries sector occupies an important place for both social and economic development. Inland fish production is continuously growing; in 1990 when it contributed to 45% to India's total fish production and by 2000 it was more than half, the presently share of inland fisheries is approximately 65% (Hand Book of Fisheries Statistics, GOI). In the inland sector, a number of crafts and gears are used for various fish farming and capture activities. It is also used to carry people and goods across a water body. Among various crafts used by fish farmers rafts are very common in the inland sector. In literature, rafts are defined as equipment which are designed to drift as they have the ability to float; they are indigenous, non-mechanised and locally built to suit local conditions. Indigenous non-mechanised crafts like a canoe, catamaran, coracle, dhinghi, dug-out boat, musula etc are being used by fishers since very long time. However, in present time, new innovative rafts have been developed by fishers for daily use. Rafts are being used for various purposes like giving feed, spreading lime, fertilisers, harvesting etc in a fishing pond or lake.
Fish farmers, who cannot afford expensive fishing vessels, develop low-cost fishing rafts using vehicle tyres, plastic bottles, Thermo cool, PVC pipes etc., which can be used for fishing as well as other farm activities. These innovations are of high economic significance for the fisher and contribute to his basic livelihood requirement. In this context, it is necessary to understand the concept of innovation.
Many researchers have explained innovation according to their understanding like Sunding and Zilberman (1999) described innovation as new ways to perform tasks, new products, and new procedures that are empirical for technological and institutional change. Manley (2002) expressed that innovation is a new creation which is of economic significance and is critical for the growth process. He also emphasised that only since last decade efforts have been made to understand key features of successful innovation, which has been hinged on taking systems perspective. He explained that the shift to systems thinking is due to the contribution from a wide range of academic discipline and empirical evidence.
Although researchers like, Aseefa et. al., (2007) explained that grassroots innovation have less market influence and Hua et.al., (2010) additionally reported that the outcome of grassroots innovation is low in technology, easy to imitate, difficult to be identified in technology, and poor in sustainability of product development. However, they agreed that these innovations can improve production conditions and quality of life for general workers at low cost, especially for the residents in poverty-stricken areas, so as to help improve productivity, reduce work intensity, save production costs and enhance product quality.
Supporting this, Seyfang and Smith (2007) said that grassroots innovations are a network of activities and organisation generating a novel bottom-up solution for sustainable development. The solution provided a response to the local situation as well as the interest and value of the community involved. They suggested that unmet social needs and ideological commitment to alternative ways of doing things are drivers of grassroots innovations. However, they also mentioned that grassroots innovations are the neglected side of innovation.
Methodology:
A study was conducted to document and test grassroots innovations on fishing rafts developed by fishers. During a national level convention organised by Central Institute of Fisheries Education, Mumbai, a number of grassroots innovations happening in fisheries sector were documented and presented by the scientists and fishers across the country. Among these innovations, there were five innovations where the farmer had developed innovative fishing rafts for fishing and farm use. These are described and further appropriateness of these low-cost fishing rafts has also been tested. To operationalise the term appropriateness, the parameters available in the review were used. Appropriateness for the study is defined as a perception of a respondent when he/she feels that the innovation is suitable and efficient in the prevailing condition and might result in a solution to a prevailing problem. Debnath et. al., (2009) made efforts to test the appropriateness of Indigenous Technical Knowledge (ITKs) in fisheries sector using an appropriateness scale, which was given copyright in 2013. Based on these, the innovations on fishing rafts were checked for their appropriateness using six parameters i.e. economic advantage, ease of use, sustainability, replicability, uniqueness and scientific value.
Economic advantage is defined as economical in terms of the cost of input in relation to output. Ease of use is the degree to which innovation is perceived as relatively easier to understand and use. Sustainability is the ability to continue over a period of time, causing little or no damage to the environment or help in preventing environmental damage.
Replicability is defined as the degree of which innovation can be repeated at another location or time. Uniqueness is being the only one of its kind. Scientific value is defined as a scientific explanation for an innovation.
Five point Likert scale was used to measure responses with reference to the appropriateness of innovations by the respondents (Likert, 1932) . Respondents (N= 140) were those who had a bachelor's degree in Fisheries Sciences. All innovations were tested to score each parameter on a scale from 1 to 5 with 5 being highly appropriate and 1 being least appropriate. For this study, an innovation was considered appropriate if its score was above 3. Innovations were explained to all respondents using group presentation method and simultaneously they were asked to score 6 parameters according to their perception on the appropriateness of innovations.
Results and Discussion:
Many innovations are happening across the country regarding fishing rafts.
However, for this study, the cases of five innovative fishing rafts from different parts of the country are presented below.
Description of innovations:
1. Old tyre tube to make circular raft: Fishers who were not able to afford costly raft have come up with a cost-effective innovation of making a raft using tyre tubes. Either one tyre was used as a raft or four inflated tyre tubes were joined together using strips of bamboo which were knitted into a mat keeping uniform distance between them both horizontally and vertically. Fishers stand on opposite ends of the raft to maintain balance during fishing. It was also used to spread fertiliser and remove weeds from ponds. This was documented from North East India.
2. Plastic bottles as a raft: Empty plastic bottles of mineral water or pet bottles of soft drinks easily available in the market were used to fabricate a raft. These bottles were joined both horizontally as well as vertically and made into a raft. Easy manoeuvring was done using wooden/bamboo stick that was locally available or made out of hard tree branches. It was used for both transporting goods and to cross people from one shore to another across river shore. It can easily withstand a weight of five to six people in a single trip. These rafts were also used for the purpose of fishing as it was found highly stable and two fishers can easily accommodate in it while fishing. This was documented from Andhra Pradesh.
3. A raft made of banana plant stem: Raft was made out of 2 or 4 large banana stems that were tied together with the help of coir ropes and made into the flat rectangular structure.
It was primarily used to distribute feed in ponds. It was also used for other purposes like spreading of lime and cow dung; etc in the fish pond. The movement of this raft was done with the help of ropes tied across the pond, a farmer could hold these ropes and move across the water body. This innovation was documented from Bihar.
4.
A raft made of large diameter hollow PVC pipes: This raft was made of 2 or 4 large diameter hollow PVC pipes that were sealed to form hollow floatable structures. It was used to distribute molasses and lime in shrimp ponds. It was also used to distribute feed in the pond. The direction of the raft was done with the help of ropes tied across the pond.
This innovation was documented from Tamil Nadu.
Thermocool raft:
A raft has been fabricated using thermocool which is light in weight, and weighing only 9 kg. This could be transported very easily on head load, by hand or on a bicycle. Even children can handle it conveniently. It moved faster than the traditional ones and it could cover a large fishing area in short span duration, thus increasing the fish catch. Ideal for inland fishing, the thermocool raft required very little maintenance, except a periodical change of bags in which thermocool was packed. Unlike the tin-made catamarans, it did not make noise in the water and did not frighten away fish. This innovation was documented from Andhra Pradesh and Maharashtra.
APPROPRIATENESS OF INNOVATIONS
After documentation of innovation on fishing rafts; appropriateness of five innovations was tested based on 6 parameters. The overall appropriateness of select grassroots innovations is presented in On the basis of an economic advantage, all innovations were found to be appropriate with a score of above 3. A raft made of plastic bottles had a highest economic advantage with appropriateness score of 4.03/5. Second most appropriate innovation was the use of old tyre tube to make a circular raft with a score of 3.97; this was followed by raft made of banana plant stem with appropriateness score of 3.96/5. The innovations thermocool raft was at the fourth position with its appropriateness score of 3.94/5. This was followed by raft made of large diameter hollow PVC pipes with score 3.87/5. The appropriateness score of innovations based on ease of use is presented in table 3. Raft made of large diameter hollow PVC pipes 3.35 3.
Raft made of banana plant stem 3.13 4.
Old tyre tube to make circular raft 3.09 5.
Raft made of plastic bottles 2.97
Sustainability for this study is defined as the ability on an innovation to continue over a period of time, causing little or no damage to the environment or help in preventing environmental damage. In terms of sustainability of innovations four innovations were found to be appropriate; however only 1 innovation scored less than 3 out 5 hence, was categorised as less appropriate in terms of sustainability. Thermocol raft with a score of 3.42/5 was found to be most appropriate as it has high durability.
This was followed by raft made of large diameter hollow PVC pipes with a score of 3.35/5. The third most appropriate innovation according to sustainability was raft made of banana plant stem with a score of 3.13/5 as it depends on the natural source of building material. However, use of raft made of plastic bottles had sustainability score of 2.97/5
and was categorised as less appropriate mostly due to the non-durability of the structure and adverse environmental effect. The appropriateness score of innovations according to easy replicability is presented in table 5. Old tyre tube to make circular raft 3.46 2.
Thermocol raft 3.38 3.
Raft made of banana plant stem 3.29 4.
Raft made of plastic bottles 3.28 5.
Raft made of large diameter hollow PVC pipes 3.28
Easy Replicability is defined as the degree to which innovation can be repeated at another location or time. With reference to easy replicability, it was found that all innovations were found appropriate with a score above 3. Old tyre tube to make circular raft was found to be most appropriate with a score of 3.46/5 in terms of appropriateness.
This was followed by thermocool raft with a score of 3.38/5. Third most appropriate innovation is raft made of banana plant stem with a score of 3.29 as it is made from locally available material and has less fabrication cost compared to rafts. A raft made of plastic bottles and raft made of large diameter hollow PVC pipes followed next with appropriateness score of 3.28/5. The appropriateness score of innovations according to fifth parameter i.e. uniqueness of innovations is presented in table 6 Old tyre tube to make circular raft 2.87 5.
Raft made of banana plant stem 2.71
Scientific Value for this study is defined as an innovation that has a scientific explanation. In terms of scientific explanation two innovations were found to have appropriateness score of 3 or above; hence considered appropriate by respondents.
Thermocol raft was found to be most appropriate with a score of 3.06/5. This was followed by the innovation raft made of large diameter hollow PVC pipes with appropriateness score of 3.00/5. A raft made of plastic bottles, Old Tyre Tube To Make Circular Raft and raft made of banana plant stem were found to be less appropriate according to respondents with a score less than 3.
Conclusion:
From the above discussion, it can be interpreted that many grassroots innovations are happening with regards to fishing rafts across India; which are of economic and social importance. As discussed, rafts are important for both capture and culture fisheries. The grassroots people are applying their knowledge and experience to form rafts by using locally available materials in order to address their immediate requirements. Although these innovations are low cost, have a practical use and provide a solution to the local problem, they are either, ignored or even if they are noticed they are not being documented and published for national use. Many grassroots innovations which are low-cost technology and are able to help traditional people must be documented and tested for their appropriateness. Further, they should be encouraged at the national level by the government for their wide distribution and use. Rizwana Malik et al (2015) These cooperatives give them fishing boats, their insurance, equipment and other inputs.
In Denmark, Danish Fishermen's Association is an umbrella organization of 4400 fishermen members which is pro-active towards fisheries management and marketing.
